Single tube genotyping of CYP2A6 gene deletion based on copy number determination by quantitative real-time PCR.
The CYP2A6*4 allele, characterized as the whole deletion of this gene, is closely associated with nicotine dependence, cancer susceptibility, and drug responsiveness. It has long been a significant challenge for pharmacogenetics scientists to develop a reliable method to detect this molecular variant due to its high homology with its homologous genes CYP2A6 and CYP2A3 in the clinical setting. Here, we introduce a quantitative real-time PCR assay that specifically amplifies CYP2A6 by designing a specific set of primers and the probe, which effectively prevent the amplification of the CYP2A7 and CYP2A13 alleles. CYP2A6 gene copy numbers were normalized to albumin (ALB) which was co-amplified simultaneously in a single-tube duplex reaction and at a setting as the internal reference gene. The established assay was validated with a selection of previously genotyped DNA samples, which harbored none, one or two CYP2A6 gene copies. The results were in complete concordance with previously published data and no overlap between the three groups was observed. Further analysis of a cohort of 120 samples revealed high specificity and sensitivity of this assay as demonstrated by the agreement of determined gene copy numbers in all of the cases. In conclusion, this novel assay allows reliable and sensitive detection of the CYP2A6 gene deletion, which will be useful for pharmacogenetics studies and routine clinical settings.